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John Wiley and Sons has a long tradition in providing
tools for scientists in the form of journals, monographs,
and collections of spectra.
Wiley began publishing
UV-Vis spectral data as
far back as 1956. One of
Wiley’s earliest publica-
tions in mass spectrome-
try was the Atlas of Mass
Spectra (1969), a three-
volume set of 6800 mass
spectra presented in a tab-
ular format, which was
edited by Einar Stenha-
gen, Sixten Abrahamsson,
and Fred W. McLafferty.
Stenhagen and Abrahams-
son were at the Institute of
Biochemistry, University
of Göteborg, Sweden, and
McLafferty was at the De-
partment of Chemistry,
Cornell University, Ithaca,
NY, USA. Stenhagen is
best known for his devel-
opment of the jet separator
along with Ragnar Ryhage
(Karolinska Institute, Stockholm). Commercially, the jet
separator was themost widely used enrichment device for
GC eluates introduced into the ion source of a mass
spectrometer. This device, alongwith some others, is what
made gas chromatography/mass spectrometry a reality.
The Atlas of Mass Spectra was succeeded by a four-
volume set entitled the Wiley Registry of Mass Spectral
Data containing bar-graph spectra of 18,806
compounds published in 1974. At about the same time
that Wiley (New York, NY) published these two editions,
they also made available a magnetic tape of all of these
spectra. The second magnetic tape contained all of the
spectra in the Wiley Registry plus 5073 replicate spectra.
This tape was used by Hewlett Packard and Shimadzu
with their minicomputer-based data systems for their
commercial GC/MS instruments. In the preface to the
Wiley Registry, it was reported by the editors, “We are
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(J Am Soc Mass Spectrom 2009, 20, R22–R27)pleased that the 23,879 mass spectra of the Registry mag-
netic tape will be employed in the mass spectral search
system developed by Dr. Steven Heller and his colleagues
at the National Institutes of Health and now operated by
the Mass Spectral Data Center on the International Gen-
eral Electric Time-Sharing Computer Network.” Appar-
ently, the Wiley database and the NIH/EPA database
used in the development of the Mass Spectral Search
System (MSSS) developed by Heller and maintained on a
remote-access computer were part-and-parcel of one an-
other. The first hardcopy publication of theWiley Registry
was followed in 1989 by Wiley’s publication of a seven-
volume set entitled The Wiley/NBS Registry of Mass Spectral
Data (Fred W. McLafferty and Douglas D. Stauffer, edi-
tors) containing spectra of
112,272 different com-
pounds (73,978 from the
Wiley collection; 6117
from the National Bureau
of Standards (NBS) collec-
tion, and 32,180 from a
jointly owned collection).
The title page of this pub-
lication states: “This Work
is a combination of the re-
vision of the following
two books and their data-
base versions: REGISTRY
OF MASS SPECTRAL
DATA by Einar Stenha-
gen, Sixten Abrahamsson,
and Fred W. McLafferty
and EPA/NIH MASS
SPECTRAL DATA BASE
[sic] by S. R. Heller and
G.W. A.Milne and its two
supplements.”
Coinciding with this
hardcopy publication of The Wiley/NBS Registry of Mass
Spectral Data, Wiley released another electronic version of
the Wiley Registry. As seen in Table 1, between the two
hardcopy publications, Wiley released three other ver-
sions of the magnetic tape. At the same time Wiley
released the fifth edition of the Registry magnetic tape,
Palisade Corporation published a PC-based program by
the name ofProbability BasedMatching, which allowed for the
data processing of variousmanufacturers’ GC/MS data files
followed by a database search of this electronic version of the
Wiley Registry. A history of the electronic versions of the
Wiley Registry is found in Table 1. Manufacturers other than
just Hewlett-Packard and Shimadzu began at that time to
offer the Wiley Registry along with the NIST/EPA/NIH
Mass Spectral Database.
Not long after acquiring the German publisher VCH
(ca. 1996), who owned a company named Chemical Con-
ass Spectrometry.
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spectra and had published several search programs for
both mini- and microcomputers, Wiley began to look at
new ways of expanding its
involvement in mass spec-
tral databases through its
Chemical Concepts assets.
In 2000, Wiley began to ex-
pand its relationship with
other mass spectrometer
manufacturers. Up until
that time, the electronic
version of the Wiley Regis-
try had only been available
through Palisade, Hewlett-
Packard, and Shimadzu.
Palisade distributed the
Wiley Registry to some of
the other manufacturers
before 2000. At this time,
Wiley became more ag-
gressive in its pursuit of
marketing the Registry.
Wiley began distribution to
all instrument manufac-
turers and even took steps
to provide the Registry
through its traditional book distribution channels such
as Amazon.com and Barnes and Nobles. These new
distribution channels were aimed at making mass
spectral databases more readily available.
Even though Palisade provided the Wiley Registry in
Table 1. History of Wiley registry of mass spectral data in
electronic format
Release date Version identification
1969 Wiley 1—6800 print and tape
1974 Wiley 2—18,800 print and 25,000 tape
1980 Wiley 3—40,000 tape only
1984 Wiley 3N—80,000 with NBS, tape only
1986 Wiley 4—124,000 tape only
7/1989 Wiley 5—146,128 spectra (from Palisade) from
Wiley 112,000 print and 140,000 tape
5/1994 Wiley 6—228,998 spectra (from HP); 257,093
(from Palisade)
12/1994 Wiley 6N—275,821 spectra (from HP); 331,921
(from Palisade) with spectra from NIST92
2/2000 Wiley 7—338,327 spectra (from Palisade)
2/2000 Wiley 7N—392,089 spectra included NIST98
(from Palisade)
7/2004 Wiley 7N02—444,495 spectra from Wiley
7/2005 Wiley 7N05—461,278 spectra from Wiley with
structures for NIST
3/2006 Wiley 8—399,389 spectra with structures for
both NIST and Wiley formats
6/2006 Wiley 8N05—522,340 spectra with structures
for both NIST and Agilent formats
10/1/2008 Wiley 8N08—562,419 spectra with structures
for all formatsformats specific for various instrument manufacturers’data systems, they only provided structures for their
proprietary PMB search program. These structures
were bitmap and were of questionable quality and
definitely not searchable. Some instrument manufactur-
ers would optionally provide (in their proprietary for-
mat) the NIST structures database that was associated
with the current version of the NIST/EPA/NIH Mass
Spectral Database. If a spectrum in the Wiley Registry
had a Chemical Abstracts Services registry number
(CASrn) that corresponded to that of a structure in the
NIST structures database, then that structure in a MOL
file format would be displayed with the spectrum,
provided that the software allowed for structure dis-
play. After Wiley assumed the sole primary distribution
of the Wiley Registry to all mass spectrometry manufac-
turers and through its traditional book sellers, they
included electronic structures in the MOL file format.
At first, this distribution of spectra with structures was
limited to the format used with the NIST Mass Spectral
(MS) Search Program, but soon expanded to all formats
of the Wiley Registry produced by Wiley.
At about the same time that Wiley assumed this
more aggressive distribution position, they also began
to sell the Wiley Registry in electronic format for use
with various GC/MS manufacturers’ proprietary data
systems, much the same way as they sold books. They
also began to sell some “boutique” databases that
where specific to certain disciplines because Chemical
Concepts had acquired the
rights to such databases
from their authors. These
boutique databases ap-
pealed to those in spe-
cialty chemical research
areas such as flavors and
fragrances and forensics.
The average number of
peaks per spectrum is
very high in these spe-
cialty collections and, in
general, compound diver-
sity is high, especially
compared with the Wiley
Registry, although the total
number of spectra in any
one is far less than in the
Wiley Registry. The initial
distribution of these data-
bases did not include
structures, and were avail-
able in only the NIST MS
Search Program format.
As new databases or new
editions of the existing databases were acquired, the
number of formats was increased, and structures were
soon provided for all formats. Currently, the formats
supported by the Wiley Registry and their boutique data-
bases in addition to the NIST MS Search Program format
are Agilent ChemStation, PerkinElmer TurboMass, Wa-
D num
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LECO, Varian, Bruker, and Thermo Spectral ID. It should
be pointed out that the current Varian data system,
Thermo Electron’s Xcalibur, the LECO, and the JEOL/
Shrader software all use mass spectral databases in the
NIST MS Search Program’s required format.
In 1967, Karl Pfleger was appointed head of the
Department of Toxicology in the Saarland University in
Homburg/Saar, Germany. In the 1970s, along with
Hans H. Maurer, his then Ph.D. student, Dr. Pfleger,
developed unique analytical procedures for the identi-
fication and quantitation of drugs and poisons and their
metabolites in bodily fluids. Many people consider that
these two scientists set mass spectrometry as the “gold
standard” in clinical and forensic toxicology. After
publishing the first edition of their handbook (through
Wiley) of GC and mass spectral data in 1985 along with
Armin A. Weber, the technical expert in the develop-
ment of their electronic database for the printed version
and the electronic version, they went on to continually
add information through three more editions. In 1987,
Table 2. Mass spectral databases available in electronic format f
ISBN Title author
078-0-470-42520-6 Wiley Registry of Mass Spectral Data w
edition/NIST 2008
978-0-470-42519-0 Wiley Registry of Mass Spectral Data w
(upgrade), 8th edition/NIST 2008
978-0-470-04785-9 Wiley Registry of Mass Spectral Data, 8
978-0-470-41187-2 Wiley Registry of Mass Spectral Data (u
978-0-470-42517-62 NIST/EPA/NIH Mass Spectral Database 2
978-0-470-42518-32 NIST/EPA/NIH Mass Spectral Database 2
978-0-470-42521-32 Mass Spectra of Flavors and Fragrances
Synthetic Compounds 1.3 Luigi Mond
978-3-527-32193-3 Mass Spectra of Androgens, Estrogens,
2008 Hugh L. J. Makin
978-3-527-32299-2 Mass Spectra of Androgens, Estrogens,
2008 (upgrade)
978-3-527-31899-52 Mass Spectra of Designer Drugs 2008 P
978-3-527-31967-12 Mass Spectra of Designer Drugs 2008 (u
978-3-527-32325-82 Mass Spectra of Designer Drugs 2008: C
978-3-527-31979-42 Mass Spectra of Designer Drugs 2007 P
978-3-527-31980-02 Mass Spectra of Designer Drugs 2007 (u
978-3-527-32146-92 Mass Spectral Library of Drugs, Poisons
Pollutants, and Their Metabolites 2007
(electronic DB alone not available) Ha
Pfleger, Armin A. Weber
978-3-527-31615-1 Mass Spectra of Pharmaceuticals and A
Rolf Kühnle
978-0-471-74893-9 Mass Spectra of Androgens, Estrogens,
2005, 2nd edition. Hugh L. J. Makin
978-0-471-74945-5 Mass Spectra of Androgens, Estrogens,
2005, 2nd edition (upgrade) to V2005
978-0-471-66773-5 Mass Spectra of Organic Compounds A
978-0-471-64825-3 Mass Spectra of Volatiles in Food, 2nd e
Nutrition and Food Research, Netherl
978-0-471-64798-0 Mass Spectra of Geochemicals, Petroch
Biomarkers J. W. De Leeuw
1Determined from examination using the NIST MS search program’s I
2Provided with retention index information.Karl Pfleger received the Jean-Service Stas Medal of theGesellschaft für Toxikologische und Forensishe Chemie
(GTFCh). Professor Maurer was Professor Pfleger’s
successor as head of the department. Professor Maurer
has published over 130 papers and has received many
awards. He and Mr. Weber continue to be the stewards
of this most unique mass spectral database dedicated to
a specific area of technology.
In 1985, a two-volume set entitled Mass Spectral and
GC Data of Drugs, Poisons, Pesticides, Pollutants, and Their
Metabolites was published by Wiley, thus beginning the
relationship between Wiley and this group. This publi-
cation contained data that was developed by these three
Germans associated with forensic science. This database
soon became very popular with the forensic commu-
nity. At first, in 1987, the electronic version of the mass
spectral database was distributed by the authors directly
to Agilent Technologies (Hewlett-Packard at the time) for
use with the proprietary database search routine associ-
ated with ChemStation. Only condensed spectra were
provided by PMW because the ChemStation database
search used only condensed spectra in searches even
John Wiley and Sons
Number of
spectra1
Price
U.S. $ Pub. date
IST 2008, 8th 562,419 7,295 Nov. 2008
IST 2008 4,995 Nov. 2008
ition 399,389 5,595 Apr. 2006
de), 8th edition 4,095 Apr. 2006
220,464 2,869 Nov. 2008
(upgrade) 2,469 Nov. 2008
atural and 1,830 2,500 Nov. 2008
Other Steroids 3,722 5,180 Sept. 2008
Other Steroids Not available Sept. 2008
Rösner 9,658 6,630 June 2008
de) Peter Rösner 9,658 1,985 June 2008
M/Print 9,658 7,100 Aug. 2008
Rösner 7,006 6,630 May 2007
de) Peter Rösner 7,006 2,100 May 2007
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complete spectrum (noncondensed), a copy of the book-
set published by Wiley was required. A condition set
by PMW for the resale of their database by Agilent
was that the two-volume set had to be sold along with
the electronic version, and the reseller had to obtain the
books from Wiley in a transaction separate from the
royalty payments for the electronic data. Soon after
Agilent began to distribute the PMW database, other
instrument manufacturers forced PMW to provide it to
them; however, PMW provided the condensed spectra
with the same number of peaks that were provided to
Agilent in the other manufacturers’ formats even
though these other data systems took advantage of the
complete in spectrum in their searches. The other man-
ufacturers began to push PMW for more complete
spectra, but to protect the sales of the book-set, PMW
did not provide complete spectra. They did provide
spectra with more peaks
than in the spectra pro-
vided to Agilent, but they
were still condensed spec-
tra. The first edition of the
PMW database contained
1500 spectra. In 1992, as
Karl Pfleger was retiring,
a second edition of the
PMW database was re-
leased and a second print-
edition of the books was
published—this time a
three-volume set. This re-
lease contained 4700 spec-
tra. Again, the spectra
were condensed. In 2000,
another electronic version
was released that con-
tained 6700 spectra; how-
ever, an additional vol-
ume was added to the
second print-edition result-
ing in a four-volume set. If
a laboratory already had a copy of the second edition, they
could upgrade to the third edition and just purchase a
copy of volume 4 of the print-edition. Again, the spectra
were condensed, and as had been the case with the two
previous versions, the books were purchased from Wiley
and the database was still controlled by PMW.
As Wiley began to establish itself as a provider of
mass spectral databases in 2007, a new version of this
now well-established forensic database was published.
The name was the same, but the order for the authors
was changed to Maurer, Pfleger, and Weber as Profes-
sor Maurer took the leading role of developing the
database. There were other changes. The various ver-
sions of the Pfleger, Maurer, Weber (PMW) database
never had electronic structure; the Maurer, Pfleger,
Weber (MPW) does. The new printed version was now
contained in a two-volume set, and most importantly,full, not condensed, spectra were provided in the
electronic formats. Another significant change was that
the 2007 edition was now supplied by Wiley. Wiley was
no longer just the publisher of the printed material
but was now also the publisher of the electronic
format. Unfortunately, although the 2007 edition of
the MPW database was published in multiple electronic
formats, the structures were not available in the Agilent
ChemStation format. However, because of the close
integration of ChemStation with the NIST MS Search
Program, users of the 2007 edition of MPW will have
structures available with ChemStation through the NIST
MS Search Program.
Another of the newly added mass spectral databases
to the Wiley boutique collection is Mass Spectra of
Designer Drugs. This database is now in its fourth
edition, Mass Spectra of Designer Drugs 2008. The first
edition was introduced in 2003 with 1733 spectra; the
second edition came out
in 2005 and, like all the
subsequent editions, in-
cluded the edition year as
part of the title. The sec-
ond edition contained
3437 spectra; the third
edition (2007) had 7006
spectra; and the fourth
edition (2008) has 9658
spectra. Beginning with
the first edition, the Mass
Spectra of Designer Drugs
database was provided in
multiple formats and
with structures for all the
formats except for Agi-
lent ChemStation. When
the 2008 edition was pub-
lished, Agilent Chem-
Station structures were
provided.
With the electronic
version of Mass Spectra of
Designer Drugs published in 2007 was a two-volume
set entitled Mass Spectra of Designer Drugs: Including
Drugs, Chemical Warfare Agents, and Precursors. The
electronic database and the book set are authored by
Peter Rösner (another recipient of the Jean-Service Stas
Medal of the Gesellschaft für Toxikologische und Forensishe
Chemie), Thomas Junge (specialist in mass spectrometry
in the toxicology department at the Landeskriminalamt
in Kiel), Folker Westphal (leader of the Analysis of
Drugs of Abuse and Forensic Toxicology section at the
Landeskriminalamt in Kiel), and Giselher Fritschi (at
the Landeskriminalamt in Wiesbaden where he is a
forensic expert for toxicological analyses, focusing on
the structure elucidation of new designer drugs). There
is a slight discrepancy between the books, which state
that there are 8800 spectra of 4379 compounds, and the
electronic version, which contains 7006 spectra. Peter
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version. The books contain information not found in the
electronic version, such as chromatographic data, phar-
macological action, and German, U.S., and U.N. legal
category information (U.S. Controlled Substances Act,
CSA; U.N. list of substances under international control,
IC; and the German controlled substances list, GE) as
well as mass spectral quality indices based on the
method described by D. D. Speck, R. Venkataraghavan,
and Fred McLafferty (A Quality Index for Reference
Mass Spectra. Org. Mass Spectrom. 1978, 13, 209–213).
The Designer Drugs database is directed at dry foren-
sics (identification of drugs found at crime scenes),
whereas the MPW database is aimed at “wet” forensics
and toxicology (what is in a person’s bodily fluids).
The latest addition to Wiley’s collections of boutique
mass spectral databases is theMass Spectra of Flavors and
Fragrances of Natural and Synthetic Compounds (FFNSC
1.3) prepared by Professor Lugi Mondello at the Dipar-
timento Farmaco-chimico of the University of Messina,
Italy. Professor Mondello teaches the course of Analyt-
ical Chemistry and the course of Food Chemistry at the
School of Pharmacy of the University of Messina, the
course of Food Chemistry at the Campus Biomedico in
Rome, is a permanent member of the scientific commit-
tee of the International Symposium on Capillary Chroma-
tography held in Riva del Garda, chairman of the 35th
International Symposium on Essential Oils, member of
the Committee of the Italian Separation Science Group
of the Italian Chemical Society, member of the advisory
board of Journal of Separation Science, and editor of the
Flavour and Fragrance Journal.
This database, like several of the other Wiley bou-
tique databases, contains retention index (RI) data for
each compound, along with the usual compound iden-
tifiers of CASrn, nominal mass (molecular weight),
elemental composition (formula), and some informa-
tion as to the origin of the spectrum in the Comments
field. Twenty-eight percent of the compounds in the
FFNSC 1.3 database are not in the NIST08 Database,
and 33% are not found in theWiley Registry, 8th edition.
None of the spectra of any of the compounds in the
FFNSC 1.3 database are in theWiley Registry, 8th edition
or the NIST08 Database. The spectra from some of the
earlier Wiley boutique databases can be found in the
Wiley Registry and/or the NIST collections; however, all
spectra in these boutique databases published since
2005 are 100% unique to those databases.
One interesting comment of RI data is that beginning
with the NIST05 Database and continued in the NIST08
Database is the inclusion of RI values along with the GC
method used for their determination. The GC method
includes the complete literature citation (with journal
article title). These data are linked to spectra through
the use of CASrn; therefore, when one of these Wiley
boutique databases or the Wiley Registry is used with
the NIST MS Search Program and the system that has
the NIST08 Retention Index Database, the literature
information will be displayed for a retrieved compoundas long as that compound has a corresponding CASrn.
The NIST RI Database has 250 K citations of 42,888
compounds on polar and nonpolar columns. The GC
method includes the column dimensions, stationary
phase and thickness, carrier gas and flow rate, and
column oven temperature conditions in addition to the
citation. This added information is valuable to all
users of the Wiley databases and especially valuable
to user databases like the FFNSC 1.3, Designer Drugs,
and the Maurer, Pfleger, and Weber database. The
NIST RI Database also has a built-in automatic rou-
tine that will calculate a nonpolar RI for compounds
based on their structure. Therefore, any compound in
any Wiley database that has an associated structure
will be displayed with an estimated RI when using
the NIST MS Search Program with that database. The
RI data can be used as a confirmation to an identity
established by a spectral matching search. These data
are also valuable in method development because of
the detail provided.
Many of the Wiley mass spectral databases are avail-
able through Wiley InterScience at academic/corporate
database subscription prices, using a Java interface:
Wiley MS Organic Compounds 1st edition
Wiley MS Chemical Concepts Collection (not previ-
ously included in this review)
Wiley MS Volatile Organic Compounds in Food
Wiley MS Geochemicals, Petrochemicals
Wiley MS Drugs, Pharmaceuticals, and their Metabolites
Wiley MS Steroids, 2nd edition
Wiley Registry
Additionally, Wiley sells the SpecInfo server that can
handle C-NMR, X-NMR, H-NMR, IR, MS, UV-Vis spec-
tra, structure searching, as well as NMR prediction. In
conjunction with SpecInfo, Wiley has databases of hun-
dreds of thousands of other spectra: FT-IR and C-NMR,
H-NMR, and X-NMR.
The Wiley upgrade policy for subsequent editions of
the boutique databases and the Wiley Registry is very
good. Those customers possessing any previous version
of the library are eligible for the upgrade pricing.
Wiley’s license policy is the same as that of NIST, which
is one license for each computer on which the database
is installed. TheWiley Registry and the Maurer/Pfleger/
Weber Mass Spectral Library of Drugs, Poisons, Pesticides,
Pollutants, and Their Metabolites 2007, CD-ROM/print
combination is available from nearly all GC/MS instru-
ment manufacturers. Now, none of the instrument
manufacturers are offering any of the other boutique
databases. There are some non-instrument manufac-
turer distributors such as Scientific Instrument Services
(http://www.sisweb.com) in Ringoes NJ, USA, Axel
Semrau GmbH and Co. KG (http://www.axelsemrau.de)
Stefansbecke, Germany, Bargal Analytical Instruments
(http://www.bargal.co.il) Israel,MasComGmbH(http://
www.mascom-bremen.de) Germany, and MSP Kofel
(http://www.msp.ch/) Switzerland also offering the
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boutique databases are available from the Wiley Web
site (http://www.wiley.com/) or by special order from
the normal book distribution channels.
The Wiley Registry/NIST combination in multiple elec-
tronic formats (ISBN: 078-0-470-42,520-6) is provided with
a complete version of NIST 08, which includes the NIST
MS Search Program, the NIST Retention Index Data-
base, the NIST MS/MS Database, AMDIS, and a copy of
the NIST08 Database.
Wiley published its first mass spectrometry mono-
graphs in 1968:Mass Spectrometry in Science and Technol-
ogy by Frederick A. White at Rensselaer Polytechnic
Institute, a book dedicated to A.O.C. Nier; and Introduc-
tion to Mass Spectrometry: Instrumentation and Techniques
by John Roboz at the Air Reduction Company, Inc.,
Murray Hill, New Jersey. In 1974, Wiley began the
publication of the journal Biomedical Mass Spectrometry
(later known as Biomedical and Environmental Mass Spec-
trometry), which became known as Biological Mass Spec-
trometry not long before it was merged with Organic
Mass Spectrometry (acquired with the Hyden Publicationmerger) to become the Journal of Mass Spectrometry in
1995, which was the combination of OMS and BEMS. In
1982, Wiley began the publication of Mass Spectrometry
Reviews under the editorship of George Waller, and in
1987, the publication of Rapid Communications in Mass
Spectrometry, both of which, along with the Journal of
Mass Spectrometry, are still in publication today. Since
those first two monographs in 1968, Wiley has pub-
lished many more over the past 40 years—most of
which made contributions as significant as those first
two. There have been some exceptions such as the
series of A Practical User Guide authored by Marvin
McMasters, reviewed by this author and others in the
Journal of the American Society for Mass Spectrometry.
However, these current boutique mass spectral data-
bases distributed with structures (and retention index
data in many cases) are a tribute to Wiley’s dedication
to providing good information and quality data to aid
the scientist. Anyone working in mass spectrometry
where one of these databases is applicable will be well
advised to consider its addition to their tool kit for
identification and confirmation.
